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International application No. 
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21/12/1999 
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21/12/1998 


Applicant 
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This International Search Report has been prepared by this IntematJonal Searching Authorfty and is transmitted to the applicant 
according to Article 1 a A copy Is being transmitted to the International Bureau. 

This International Search Report consists of a total of 4 sheets. 

|X| It Is also accompanied by a copy of each prior art document cfted In this report. 



1. Basis of the report 

a. Wfth regard to the language, the International search was carried out on the basis of the IntematJonal application In the 
language In which ft was filed, unless otherwise Indicated under this Item. 

I I the International search was carried out on the basis of a translation of the International application furnished to this 
1 Authorfty (Rule 23.1 (b)). 

b. Wfth regard to any nucleotide and/or amino acid sequence disclosed In the IntematJonal application, the International search 
was carried out on the basts of the sequence Dsttng : 

| | contained In the IntematJonal application In written form. 

fUed together wfth the International application In computer readable form, 
furnished subsequently to this Authority m written form, 
furnished subsequently to this Authority In computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence Ostlng does not go beyond the disclosure In the 
International application as filed has been furnished. 

the statement that the Information recorded In computer readable form Is Identical to the written sequence listing has been 
furnished 



2. | | certain claims were found unsearcnaDio (See Box I). 

a (X| Unity of invention is lacking (see Box II). 

4. With regard to the title, 

|X| the text Is approved as submitted by the appDcant 

| | the text has been established by this Authority to read as follows: 



Wfth regard to the abstract, 

|X| the text Is approved as submitted by the appQcant 

□ the text has been established, according to Rule 38.2(b), by this Authority as ft appears In Box III. The appDcant may, 
wfihln one month from the date of mailing of tfds International search report, submft comments to this Authority. 

The figure of the drawings to be published wfth the abstract Is Figure No. X 



|T] as suggested by the applicant Q None of the figures. 

| | because the applicant f aOed to suggest a figure. 

| | because this figure better characterizes the Invention. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



Trite International Search Report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons: 



because they relate to parts of the International Application that do not comply wfth the prescribed requirements to such 
an extent that no meaningful International Search can be carried out specifically: 



because they are dependent claims and are not drafted In accordance wfth the second and third sentences of Rule &4(a). 

Box II Observations where unity of invention is lacking (Continuation of Kern 2 of first sheet) 

This International Searching Authority found multiple Inventions In this International application, as follows: 

see additional sheet 

1. I I As aO required additional search fees were timely paid by the applicant this International Search Report covers ail 
' — * searchable claima 

2. | X | As all searchable claims could be searched without effort Justifying an additional fee, this Authorfty did not fcnvfte payment 




of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant this International Search Report 
I — > covers only those claims for which fees were paid, specfflcaOy claims Noa: 




because they relate to subject matter not required to be searched by this Authority, namely: 






4. 



□ 



No required addftionaJ search fees were timely paid by the applicant Consequently, this IntemationaJ Search Report Is 
restricted to the Invention first mentioned In the claims; ft Is covered by claims Noa.: 



Remark on Protest 





No protest accompanied the payment of additional search fees. 
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This International Searching Authority found mult1ple(groups of) 

Inventions 1n this International application, as follows: 

1. Claims: 1-13,19 

Apparatus for preparing a fluid for medical procedure 

2. Claims: 14-18 

Cutter for partially cutting a membrane along a periphery of 

an opening of a vessel 
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(PCT Rule 71.1) 



Date of mailing 
(day/month/year) 



17.01.2001 



Applicant's or agent's file reference 
G951-PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/07165 


International filing date (day/month/year) 
21/12/1999 


Priority date (day/month/year) 
21/12/1998 


Applicant 

TEIJIN LIMITED et al. 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

- The applicant must enter the national phase before each elected Office by performing certain acts (filing 

translations and paying national fees) within 30 months frorn the priority date (or later in some Offices) (Article - 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 



European Patent Office - P.B. 581 8 Patentlaan 2 
NL-2280 HV Rijswijk - Pays Bas 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax: +31 70 340-3016 



Authorized officer 
Dekker, M 

Tei.+31 70 340-4046 



Form PCT/IPEA/416 (Jury 1992) 



PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
G951-PCT 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/1PEA/416) 


International application No. 
PCT/JP99/07165 


International filing date (day/month/year) 
21/12/1999 


Priority date (day/month/year) 
21/12/1998 


international Patent Classification (IPC) or nat 
A61M1/16 


ional classification and IPC 


Applicant 

TEIJIN LIMITED et al. 



and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

! IS Basis of the report 

II □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV S Lack of unity of invention 

V B Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII 8 Certain defects in the international application 

VIII □ Certain observations on the international application 



Date of submission of the demand 
1 5/07/2000 


Date of completion of this report 
17.01.2001 


Name and mailing address of the international 
preliminary examining authority: 

^- European Patent Office - P.B. 5818 Patentlaan 2 

Sul NL - 2280 HV R'jswijk - Pays Bas 
S^' Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax: +31 70 340-3016 


Authorized officer ^r^ss^^v 

Schonleben, J (( ^ jj 
Telephone No. +31 70 340 2436 



Form PCT/IPE A/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/JP99/07165 



I. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office h 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 

1-15 as originally filed 

Claims, No.: 

1-19 as originally filed 

Drawings, sheets: 

1/13-13/13 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

v - 3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
' international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

IV. Lack of unity of invention 

) 1. In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. IS This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.-1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

S not complied with for the following reasons: 
y- see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

K! all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: Claims 1-13,15-19 
No: Claims 14 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 1-19 
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Industrial applicability (IA) Yes: Claims 1-19 

No: Claims 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



) 
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Re Item IV 

Lack of unity of invention 

Claims 1 to 9, 10 to 13 and 19 are related to an apparatus for preparing a fluid for a 
medical procedure. The object to be solved by these claims is to provide an apparatus 
which allows mixing of at least one medicament in the form of powder with water. 
Claims 14 to 18 are related to a cutter for partially cutting a membrane along a 
periphery of an opening of a vessel. The object to be solved by these claims is to 
provide a cutter which avoids a complete cutting . of the membrane. Thus, the subject- 
matters of these tow groups of claims are different and none of the independent claims 
of these two groups comprises same or corresponding special technical features, so 
that a technical relationship in the meaning of Rule 1 3.1 of the PCT does not exist 
between these claims. Without a technical relationship the different subject-matters are 
not so linked as to form a single inventive concept. 



Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 . US-A-5788099 discloses an apparatus for preparing a fluid for a medical 
procedure by mixing of at least one medicament in the form of a powder with water, the 
medicament being held in a vessel 250 which defines a bottom, a side wall, and a top 
opening which is closed by a membrane 222 for sealing the inside of the vessel, the 
apparatus comprising a source of water 120, an opener 368 for opening the membrane 
of the vessel, the opener including a holder 220, 334 for vertically holding the vessel to 
downwardly orient the opening, a cutter 242, 146, provided beneath the opening of the 
vessel held by the holder, for partially cutting the membrane along the periphery of the 
opening, a mechanism 340 for vertically moving the holder and the cutter relative to 
one another so that the cutting edge 146 of the cutter 242 pierces and partially 
separates (see fig. 5c) the membrane 222 from the periphery of the opening whereby 
the medicament in the vessel falls from the vessel, a receiving member 134 provided 
beneath the cutter for receiving all of the medicament from the vessel, and a nozzle 
142 for directing water from the source 120 of water in the form of a spry to the 
medicament received by the receiving member 134 to dissolve the medicament into the 
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water directed to the medicament, and a tank 108 for receiving and containing the 
substances dissolved in the sprayed water. 

The subject-matter of claim 1 differs from this state of the art only in that the moving 
mechanism is moving the holder towards the cutter and that the receiving member is in 
the form of a mesh. 

This differences, however, cannot be considered as involving an inventive step (Article 
33(3) PCT) insofar as they comprise only slight constructional changes which come 
within the scope of customary practice followed by persons skilled in the art and can be 
) interchanged with each other where circumstances make it desirable. For example, if 
the container receiving and containing the substances is arranged in line with the cutter 
and not next to the cutter, then it is obvious that the receiving member has to be in the 
form of a mesh in order to allow transferring of the mixed substances to the tank. 
Additionally, whether the cutter is moving toward the holder or the holder toward the 
cutter is just an equivalent, which cannot support an inventive step. 

2. The same objection as above is relevant to claims 10 and 19. Claim 10 is related 
to an opener, which comprises all the features of claim 1 except the source of water 
and the tank for receiving and containing the substance dissolved in the sprayed water. 
Claim 19 is related to an apparatus for preparing a fluid for a medical procedure as in 
claim 1 comprising instead of one vessel and one opener two vessels and two openers. 
Such an arrangement is, however, also disclosed in US-A-5788099 (see e.g. col. 5, 

) iines 30 to 36). 

3. Independent claim 14 is related to a cutter for partially cutting a membrane along 
a periphery of an opening of a vessel. The cutter disclosed in US-A-5788099 also 
discloses all the features of this claim: A cutter body substantially in the form of a hollow 
cylinder having an inclined end (see col. 5, lines 55 to 63, and fig. 5a-5c), a cutting 
edge 146 provided along the inclined end, and a slit extending from the inclined end 
into the cutter body (see e.g. fig. 5a and c). 

Thus, the subject-matter of claim 14 is not new in respect of prior art as defined in the 
regulations (Rule 64(1 )-(3)) PCT) so that this claim does not meet the criterion set forth 
in Article 33(2) PCT. 
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(54) Tide: AN APPARATUS FOR PREPARING A FLUID FOR A MEDICAL PROCEDURE 
(57) Abstract 

The invention provides an apparatus for preparing a fluid for a 
medical procedure by mixing of at least one medicament in the form of 
powder with water, the medicament is held in a vessel which defines a 
bottom, a side wall, and a top opening which is closed by a membrane 
for sealing the inside of the vessel. The apparatus includes an opener for 
opening the membrane of the vessel. The opener includes a holder for 
vertically holding the vessel to downwardly orient the opening; a cutter, 
provided beneath the opening of the vessel held by the holder, for partially 
cutting the membrane along the periphery of the opening; a mechanism for 
vertically moving the holder toward the cutter so that the cutting edge of 
the cutter pierces to partially separate the membrane from the periphery of 
the opening whereby the medicament in the vessel falls from the vessel; a 
receiving member, in the form of a mesh provided beneath the cutter, for 
receiving all of the medicament from the vessel; and a nozzle for directing 
water from the source of water in the form of a spray to the medicament 
received by the receiving member to dissolve the medicament into the 
water directed to the medicament. 
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DESCRIPTION 

AN APPARATUS FOR PREPARING A FLUID 
FOR A MEDICAL PROCEDURE 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The invention relates to an apparatus for preparing 
a fluid for a medical procedure, an opener for unsealing 
a vessel containing a medicament, -and a cutter for the 
opener. 



10 



2. Description of the Related Art 

Recently, an apparatus for preparing a fluid for a 

15 medical procedure, such as dialysis treatment, has been 
proposed. The fluids for dialysis treatment includes an 
acetic acid aqueous solution, whichCis prepared by \ 
diluting an acetic acid stock solution with water, in 
particular reverse osmosis water (referred to RO water in 

20 this specification), and a sodium bicarbonate aqueous 
solution, which is prepared by dissolving sodium 
bicarbonate powder in RO water. 

Japanese Patent Publication (Kokai) No. 5-16867,8 
(JPP '678) describes an apparatus for preparing sodium 

25 bicarbona aqueous solution. The apparatus holds an 

inverted vessel for containing a solid medicament, sodium 
bicarbona, in the form of a powder or granules, after the^ 
vessel is unsealed, so that the contents fall by gravity 
into a tank which contains water. The tank includes an 

30 agitator for promoting the mixing of the medicament with 
the water. The apparatus of JPP '678 has a problem that 
the sodium bicarbona, which has been fallen into the 
tank, cannot be solved quickly in the water within the 
tank since the dissolid medicament deposits on the bottom 

35 of the tank. 

Japanese Patent Publication (Kokai) No. 4-84967 (JPP 
'967) also describes an apparatus for preparing sodium 
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bicarbona aqueous solution. The apparatus is configured 
to dissolve and wash out sodium bicarbonate contained 
within a vessel by spraying water into the inverted 
vessel after the vessel is unsealed. However, with the 
apparatus of jpp -967, dissolving the solid content 
within the vessel cannot be sufficiently carried out due 
the small volume available for the dissolving process so 
that the substantial portion of the sodium bicarbona is 
wash out of the vessel without dissolving into the water 
sprayed into the vessel. 

SUMMARY OF THE INVENTION 

The invention is directed to solve the prior art 
problems, and to provide an improved apparatus for 
preparing a fluid for a medical procedure. 

Further, the objective of the invention is to 
provide an opener for unsealing a vessel containing a 
medicament used for preparing the fluid for a medical 
procedure 

Further, the objective of the invention is to 
provide a cutter for the opener. 

The invention provides an apparatus for preparing a 
fluid for a medical procedure by mixing of at least one 
medicament in the form of powder with water, the 
medicament is held in a vessel which defines a bottom, a 
side wall, and a top opening which is closed by an 
membrane for sealing the inside of the vessel. The 
apparatus includes a source of water for dissolving the 
medicament. An opener is provided for opening the 
membrane of the vessel. The opener includes a holder for 
vertically holding the vessel to downwardly orient the 
opening; a cutter, provided beneath the opening of the 
vessel held by the holder, for partially cutting the 
membrane along the periphery of the opening; a mechanism 
for vertically moving the holder toward the cutter so 
that the cutting edge of the cutter pierces to partially 
separate the membrane from the periphery of the opening 
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whereby the medicament in the vessel falls from the 
vessel; a receiving member, in the form of a mesh 
provided beneath the cutter, for receiving all of the 
medxcament from the vessel; and a nozzle for directing 
water from the source of water in the form of a spray to 
the medicament received by the receiving member to 
dissolve the medicament into the water directed onto the 
medicament, a tank is provided for receiving and 
containing the substances dissolved into the sprayed 
water . 

According to one feature of the invention, the tank 
is adapted to receive the water from the water source. 
The apparatus further includes a circulating system for 
supplying the water from the tank to the nozzle. 

According to another feature of the invention, the 
opener may include a housing for enclosing the cutter and 
the receiving member. The holder is vertically 
displaceable relative to the housing; and the nozzle is 
attached to the housing to direct the water to the 
medicament received by the receiving member from outside 
of the housing. 

According to another feature of the invention, the 
mechanism includes a feed screw vertically supported for 
rotation; a motor, connected to one end of the feed 
screw, for rotating the screw; a nut engaging the feed 
screw; and a member connected between the nut and the 
holder. 

According to another feature of the invention, the 
cutting edge includes a serrated portion provided along 
the inclined end. The serrated portion may be partially 
provided along the inclined end of the cutter body and, 
xn particular, disposed on the proximal half of the 
inclined end. The serrated portion may be provided all 
around the inclined end of the cutter body. 

DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages and further 
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description will now be discussed in connection with the 
drawings in which: 

Figure 1 is a vertical section of an embodiment of 
an opener according the invention; 

Figure 2 is a vertical section of the opener along 
line I - I in Figure 1 ; 

Figure 3 is a vertical section of a holder according 
to the embodiment shown in Figure 1 ; 

Figure 4 is a partially enlarged side view of a 
vessel according to the embodiment shown in Figure 1; 

Figure 5A is a side view of a cutter according to 
the embodiment shown in Figure 1; 

Figure 5B is another side view of the cutter in the 
direction VB - VB in Figure 5A; 

Figure 5C is a horizontal section of the cutter 
along line VC - VC in Figure 5A; 

Figure 5D is a partially enlarged section of the 
cutting edge of the cutter along line VD - VD in Figure 
5E; 

Figure 5E is a partially enlarge side view of the 

cutting edge of the cutter; 

Figure 6 is a perspective view of a cutter according 

to another embodiment of the invention; 

Figure 7 is a cutter support according the 

embodiment shown in Figure 1 ; 

Figure 8 is a vertical section of an opener 

according to another embodiment of the inventions- 
Figure 9A is a side view of a cutter according to 

the embodiment shown in Figure 8; 

Figure 9B is another side view of the cutter shown 
in Figure 9A; 

Figure 9C is a plan view of the cutter viewed in the 
direction of IXC - IXC in Figure 1A; 

Figure 10 is an opener according to another 
embodiment of the invention; and 

Figure 11 is an apparatus for preparing a fluid for 
a medical procedure according to the invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure II shows an example of an apparatus for 
preparing a fluid for a medical procedure according an 
embodiment of the invention. The apparatus 300 includes 
a tank 302 for containing the fluid, first and second 
openers 10 0 and 200 for opening bottles or first and 
second vessels 10 and 30 which contain medicament in the 
forms of powder and liquid, respectively. A pump 304 is 
provided for circulation of the liquid within the 
apparatus 300. RO water is supplied to the tank 302 from 
a RO water source 320 through a supply conduit 318. The 
RO water contained in the tank 3 02 is then supplied to 
the first opener 100 through a main conduit 306 including 
the pump 3 04 and a branch conduit 308 connected between 
the main conduit 306 and the first opener 100. Likewise, 
the RO water is supplied to the second opener 200 through 
the main conduit 306 and a branch conduit 314 connected 
between the main conduit 306 and the second opener 2 00. 

The first opener 100 opens the seal of the first 
vessel 10 to remove the medicament in the form of powder 
from the first vessel 10 and receives it. The medicament 
received by the first opener 100 is dissolved into the OR 
water supplied to the first opener 100. The liquid 
containing the dissolved medicament flows back to the 
tank 302 through a return conduit 312. 

Likewise, the second opener 200 opens the seal of 
the second vessel 30 to remove the medicament in the form 
of liquid from the second vessel 30. The medicament from 
the second vessel 30 is mixed with the OR water supplied 
to the second opener 100, and the mixture flows back to 
the tank 302 through a return conduit 316. 

With reference to Figures 1-7, the first opener 
100 according to the embodiment of the invention will be 
described below. 

The first opener 100 includes a housing defined by 
upper and lower housings 102 and 104 and a bottom 105 
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which are connected to each other by a clamp rings 108 
and 110. The upper housing 102 defines an upper open end 
102a for receiving a holder 106. The holder 106 is 
displaceable relative to and within the upper housing 102 
in the vertical direction along the central axis "O" of 
the housing. The bottom 105 has an outlet 105a which is 
adapted for the connection with the conduit 312. 

With reference to Figure 3, the holder 106 has a 
substantially cylindrical side wall 118 defining an upper 
open end 106a for receiving a fist vessel 10, as 
described hereinafter, and a neck 114 defining a lower 
opening end 106b. The neck 114 further defines a 
plurality of inwardly extending lugs 116 which are 
equally disposed at its upper end and an inwardly 
extending annular stop 114a adjacent to its lower end. 
The side wall 118 may have a plurality of inclined ribs 
118a for aiding the insertion of the first vessel 10. 

The first vessel 10 is adapted to contain solid 
medicament in the form of power or granular and has a 
bottom 12, a side wall 14 and a neck 16 which has a 
radius smaller than the side wall 14. The side wall 14 
includes a cylindrical portion 14a and a truncated cone 
portion 14b which connects the end of the upper 
cylindrical portion 14a opposite to the bottom 12 to one 
end of the neck 16. 

With reference to Figure 4, the neck 16 includes a 
plurality of engagement portions 20 and screw portions 
22. Each of the engagement portions includes a guide 
portion spirally extending along the outer surface of the 
neck 16, a stop portion 20b provided upper end of the 
spirally extending guide portion 2 0a and a protrusion 
20c. The neck 16 further defines an opening 18 which is 
air-tightly sealed by a seal in the form of a membrane 
24. Though the opening 18, a solid medicament in the 
form powder or granules is charged into and removed from 
the first vessel 10. 

The engagement portions 2 0 are equally disposed on 
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the outer surface of the neck 16 about the axis 02 of the 
first vessel 10 so that space 16a is provided between the 
stop 20b and the end of the guide 20a of the adjacent 
engagement portion 20. Likewise, the screw portions 22 
are disposed on the outer surface of the neck 16 to 
provide the spaces 16a between the adjacent screws 22. 
The spaces 16a allow the passage of the protrusions 20c 
when the first vessel 10 is attached to the holder 112. 

Figures 1 and 2 show the first opener 100 with the 
first vessel 10 mounted thereto. The first opener 100 
has a cutter 150 which is provided within the housing 
opposite to the opening 18 of the first vessel 10. 

The upper hosing 102 of the first opener 100 is 
vertically supported by a stationary frame 112. The 
frame 112 has a pair of arms 112a which extend 
horizontally along the outer surface of the side wall 
upper housing 102 and are secured thereto by a plurality 
of screws 112b (Fig. 2). 

The first opener 100 further includes a mechanism 
120 for vertically moving the holder 106. The mechanism 
120 includes an electric motor 122 attached to the frame 
112 by a bracket 122a, and a vertically extending feed 
screw 124 supported by bearings 130a and 130b at the ends 
of the screw 124. At the lower end of the feed screw 124 
is connected to the shaft 122b of the motor 122 by a 
coupling 126. A nut 128 which engages the "feed screw" 124 
is mounted to a connection member 140. The connection 
member 140 has a pair of arms 140a which extend 
horizontally along the outer surface of the side wall of 
the cutter support 160 and are secured thereto by a 
plurality of screws 140b (Fig. 2). 

With reference to Figures 5A to 5E, the 
configuration of the cutter 150 is described below. 

The cutter 150 includes a substantially cylindrical 
cutter body 150 with a lower end defining a threaded 
portion 154, a flange 155 provided over the threaded 
portion 154, and an inclined upper end 156 defining an 
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cutting edge. The cutter body 152 further includes a 
plurality of openings 152a (four openings 152a are shown 
in this embodiment) which define columns 152b supporting 
the upper portion of the cutter body 152. 

The upper end 156 inclines from a plane 
perpendicular to the axis of the cutter body 152 by an 
angle a (Fig. 5B) of, preferably, 15 - 30 degrees. From 
the peak of the inclined end 156, a slit 158 vertically 
extends to one of the opening 152a. The inclined end 156 
includes a plain cutting edge portion 156a which extend 
along upper half of the inclined end 156 and a serrated 
edge portion 156b provided on the lower half of the 
inclined end 156. Figure 5D shows a portion of the 
serrated portion 156b, and Figure 5E shows a partial side 
section of the serrated portion 156b along line VE - VE 
in Figure 5D. The pitch "P» (see Figure 5E), the 
distance between the peaks of the adjacent teeth of the 
serrated portion 156a, may be 1 - 5 mm, preferably 3 mm, 
and the depth "D" of the teeth may be 1 - 5 mm, 
preferably 3 mm. Further, the attack angle p* may be 15 - 
30 degrees, preferably 20 degrees. Further, the serrated 
portion may be provided all around the inclined end of 
the cutter body as shown in Figure 6. 

The cutter 150 is attached to and supported by an 
inner frame 160 which is clamped between the upper and 
lower housings 102 and 104. With reference to Figure 7, 
the inner frame 160 includes a circular base 162 adapted 
to be clamped by the housings 102 and 104 with seal rings 
162a provided therebetween (Figs. 1 and 2), and a central 
mount 164 which is connected to the circular base 162 by 
radial spokes 168. The central mount 164 has a 
substantially cylindrical shape with a central bore 
including a threaded inner surface and a stop 162. The 
cutter 150 is attached to the central mount 164 through 
the engagement between the threaded portion 154 of the 
cutter 150 and the threaded inner surface of the central 
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mount 164 with O-rings 150a and 150b clamped therebetween 
(Figs. 1 and 2). 

A receiving member 170, for receiving the solid 
medicament falling down from the first vessel 10 when the 
seal is broken by the first opener 100, is provided 
between the lower housing 104 and the bottom 105. The 
receiving member 170 includes a screen which can receive 
the medicament from the first vessel 10. The size of the 
powder of granules of sodium bicarbonate of 2 00 jxm is 
generally used for preparing a fluid for dialysis 
treatment. Therefore, the mesh size of the screen is of 
at most 200 fxm. On the other hand, a screen having a 
unnecessarily small mesh size, for example under 20 urn, 
inhibits the flow of the solution through the mesh, which 
results in increase in the pressure within the housing 
above the screen to break the seal of the first opener 
100. The typical mesh size for the screen is of at least 
20\xm, preferably 50 - 150um. 

A water supply nozzle 180 is mounted to the housing 
of the first opener 100 and connected to the branch 
conduit 308. The water supply nozzle 180 is oriented to 
the receiving member 170 to direct the water in the form 
of a spray onto the medicament received on the receiving 
member 170. 

The first opener 100 further includes a pair of 
washing nozzles 182 and 184 connected to a branch conduit 
310 which is further connected to the main conduit 306 
(Fig. 11). The washing nozzles 182 and 184 are 
horizontally oppositely oriented to the cutter 150 to 
direct the liquid from the tank 302 in the form of a 
spray for the purpose of washing inside of the housing of 
the first opener 100 and the cutter 150 after an 
operation of dissolving the medicament received on the 
receiving member 17 0 by spraying the RO water from the 
water supplying nozzle 180. 

With reference to Figures 8 - 9C, the second opener 
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200 will be described below. 

The second opener 2 00 is configured substantially 
the same as the first opener 100, except that the second 
opener 2 00 is adapted to open the seal of the second 
vessel 3 0 for containing a liquid medicament while the 
first opener 100 is adapted to open the first vessel 10 
for containing a solid medicament in the form of power or 
granular . 

The second opener 200 includes upper housing 202 and 
lower housing 2 04 which are connected to each other by a 
clamp ring 208 to define the housing of the second opener 
200. The lower housing defines a bottom of the housing 
and an outlet 204a for connection with the return conduit 
316 (Fig, 11) # 

The upper housing 202 vertically displaceablly 
receives a holder 206 for holding the second vessel 30. 
A mechanism 220, which is configured substantially the 
same as the mechanism 120 of the first opener 100, is 
provided for vertically moving the holder 206 relative to 
the upper housing 202. 

A cutter 250 is provided within the housing opposite 
to the opening of the first vessel 30. The cutter 250 is 
formed substantially the same as the cutter 150 of the 
first opener 100, except that the cutter 250 of the 
second opener 2 00 is formed into one piece while the 
cutter 150 of the first opener 100 includes two pieces. 
The cutter 250 includes substantially a cylindrical 
cutter body 252 and a circular base portion 254. The 
cutter body 252 is disposed at the center of the circular 
base portion 2 54 and supported by radial spokes 260. The 
circular base portion 254 is adapted to be clamped by the 
housings 202 and 204 with seal rings provided 
therebetween (Figs. 1 and 2), 

The cutter body 2 52 includes an inclined upper end 
256 defining an cutting edge. The upper end 256 inclines 
from a plane perpendicular to the axis of the cutter body 
252, the same as the cutter of the first opener 100. 



WO 00/37127 



- 11 - 



PCT/JP99/07165 



From the peak of the inclined end 256, a slit 258 
vertically extends into the cutter body 252. The 
inclined end 256 includes an plain cutting edge portion 
256a which extend along upper half of the inclined end 
256 and a serrated edge portion 256b provided on the 
lower half of the inclined end 256. 

A water supplying nozzle 262 is attached to the 
bottom of the lower housing 204. The water supplying 
nozzle 262 is oriented substantially to the center of the 
cutter 250 to direct the water in the form of a spray to 
the inside of the second vessel 200 through the central 
bore of the cutter 250 for the purpose of flushing the 
inside of the second vessel. 

The functional operation of the apparatus for 
preparing a fluid for a medical procedure of the 
invention will be described below. 

First, the first and second vessels 10 and 30 are 
mounted to the first and second openers 100 and 200, 
respectively. The first and second vessels 10 and 30 are 
inverted after their caps (not shown) are removed. The 
necks 16 and 36 of the first and second vessels 10 and 30 
are inserted into the bores defined by the necks 114 and 
214 of the holders 106 and 206 of the first and second 
openers 100 and 200, respectively, so that the lugs 116 
and 216 pass through the spaces 16a (only the space 16a 
of the first vessel 10 is shown in the drawings) provided 
on the outer surfaces of the necks 16 and 36. When the 
ends of the necks 16 and 36 abut the stops 114a and 214a 
of the holders 206 and 306, the first and second vessels 
10 and 30 are rotated to engage the protrusions 20c (only 
the protrusions 20c of the first vessel 10 are shown in 
the drawings) provided on the outer surfaces of the necks 
16 and 36 with the lugs 116 and 216. This secures the 
first and second vessels 10 and 30 to the holders 106 and 
206 of the first and second openers 100 and 200. 

After the first and second vessels 10 and 30 are 
mounted to the first and second openers 100 and 200, the 
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contents of the first and second vessels 10 and 20 are 
removed. In the following description, the operation of 
removing the solid medicament contained within the first 
vessel will be described. 

The mechanism 120 may be activated by an operator so 
that the nut 128, the connection member 14 0 and the 
holder 106 with the first vessel 10 secured to the holder 
106 move downwardly. When the tips 156c of the cutting 
edge 156a of the cutter 150 contact the membrane 24 
closing the opening 18 of the first vessel 10, the cutter 
150 initiates cutting the membrane 24 in the opposite 
direction along the inner periphery of the opening 18 of 
the neck 16. Penetration of the inclined end 156 into 
the membrane 2 4 proceeds the cutting operation so that 
the membrane 24 is cut along the inner periphery of the 
opening 18, except for a portion which is located 
corresponding to the location of the slit 158. The 
serrated portion 156b aids the cutting performance when 
the cutting operation is advanced and the tension in the 
membrane is reduced. 

Then, the mechanism 120 moves the nut 128, the 
connection member 140, the holder 106 and the holder 106 
upwardly from the cutter 150. Moving the vessel 10 from 
the cutter 150 makes the solid medicament within the 
first vessel 10 to fall down onto the receiving member 
170. At this time, the portion of the membrane 24 which 
has not been cut by the cutter 150 due to the slit 158 
keeps the membrane 24 connected to the neck 16. The 
water is directed to the solid medicament on the 
receiving member 170 through nozzle 180 to dissolve the 
solid medicament into the sprayed water. The solution 
flows back to the tank 302 through the outlet 105a and 
the conduit 312. The tank 302 must have a volume at 
least the volume of the first opener 100 to receive all 
of the solution at once. 

After the solid medicament is completely solved, the 
water supply through the nozzle 180 is ended and the 
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washing nozzles 182 and 184 start to spray water to clean 
the inside of the housing 102, 104 and 105 and the cutter 
150. in particular, the openings 152a of the cutter 150 
allow the sprayed water to access the inside of the 
hollow cutter 150 sufficiently. 

The second opener 2 00 functions substantially the 
same as the first opener 100 except that, while the first 
vessel 10 contains a solid medicament, the second vessel 
30 mounted to the second opener 200 contains a liquid 
medicament so that the dissolving operation of the 
content of the vessel is not required. Thus, unsealing 
the membrane attached to the opening of the second vessel 
30 removes the liquid medicament from the second vessel 
30 so that the liquid medicament flows to the tank 302 
through the outlet 2 04a of the second opener 2 00 without 
any operation. After completion of the evacuation of the 
second vessel 30, the water supplying nozzle 262 sprays 
water toward the inside of the second vessel through the 
central bore of the cutter 250 to clean the insides of 
housing 202 and 204, the vessel 30 and the cutter 250. 

With reference to Figure 10, an opener according to 
another embodiment of the invention will described below. 

The opener 400 includes a housing 402 and a holder 
404 to which the vessel 10 is mounted, same as the above- 
described embodiment. Although it is not shown in Figure 
10, the opener 400 also includes a mechanism, 
substantially the same as the mechanisms 120 and 240. 

The holder 404 includes a first plain gear wheel 4 06 
attached to the top of the holder 404. The first gear 
wheel 406 engages a drive gear wheel 408 attached to a 
shaft of an electric motor 410. The electric motor 410 
is securely mounted to a frame 430. The rotation of the 
drive gear wheel 408 rotates the holder 404 through the 
engagement between the drive gear wheel 4 08 and the first 
gear wheel 406. 

The drive gear wheel 408 also engages a second plain 
gear wheel 412. The second plain gear wheel 412 is 
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connected to a bevel gear 414 by a shaft 416 to rotate 
therewith. The bevel gear 414 engages a second bevel 
gear 418. A pinion gear 420 is coaxially connected to 
the second bevel gear 418 to rotate therewith. The 
pinion gear 420 engages a rack 422 provided on a drive 
bar 42 4 which has a stop ring 424a at the end opposite to 
the rack 422. 

Provided beneath the drive bar 424 is a driven bar 
426 which horizontally extends through the housing 4 02. 
The driven bar 426 is displaceablely supported by a 
bracket 432 at one end, and the housing 492 at the other 
end. The bracket 432 is connected to the frame 430. A 
piece 428 is secured to the driven bar 428 to move 
therewith. The piece 428 has an aperture (not shown in 
Figure 10) through which the drive bar 424 extends. 
Provided on the drive bar between the stop ring 424a and 
the piece 428 is a coil spring 434. Likewise, a coil 
spring 436 is provided on the driven bar 426 between the 
piece 428 and the bracket 432. 

Provided on the driven bar 426 is a knife 4 38 which 
has a cutting edge 438a facing the membrane 24 sealingly 
closing the opening of the first vessel 10. A receiving 
member 440 in the form of a basket, which includes a 
screen or mesh provided in at least the bottom and a 
portion of the side wall, is provided beneath the knife 
438. A pair of nozzles 442 is attached to direct water 
to the solid medicament received by the receiving member 
440. 

The functional operation of the opener 4 00 will be 
described below. 

The first vessel 10 is mounted to the opener 400, as 
described above. After the first vessel 10 is mounted to 
the opener 400, the mechanism, substantially identical to 
the mechanism 120 and 220, may be activated by an 
operator to move the holder 404 downwardly with the first 
vessel 10 secured to the holder 404. The electric motor 
410 is activated when the first gear wheel 406 engages 
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the drive gear wheel 408. The activation of the electric 
motor 410 rotates the holder 4 04 through the engagement 
between the first gear wheel 406 and the drive gear wheel 
408. Further, the activation of the electric motor 410 
moves the drive bar 424 to the right in Figure 10 through 
the gear train of the drive gear wheel 408, the second 
gear wheel 412, shaft 416, bevel gears 414 and 418, the 
pinion 420 and the rack 422. when the cutting edge 438a 
of the knife 438 contacts the membrane 24 closing the 
opening the first vessel 10, the cutting edge 438a of the 
knife 438 is substantially at the inside of the opening 
of the first vessel 10. The rotation of the holder 404 
with the first vessel 10 secured to the holder 404 cuts 
the membrane 24 along the inner periphery of the opening 
15 of the first vessel 10. 

The activation of the electric motor 410 is 
continued until the membrane 24 is cut along the inner 
periphery of the opening except for a portion to keep the 
membrane 24 cut by the knife 438 connected to the neck 16 
20 by the portion. 

When the opening of the first vessel 10 is unsealed, 
the solid medicament within the first vessel 10 falls 
down into the receiving member 440. The water is 
directed to the solid medicament in the receiving member 
25 440 through nozzles 442 to solve the solid medicament 

into the sprayed water. The solution flows back to the 
tank 302 through the outlet 402a and the conduit 312. 

It will also be understood by those skilled in the 
art that the forgoing description is a preferred 
embodiment of the disclosed device and that various 
changes and modifications may be made without departing 
from the spirit and scope of the invention. 
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CLAIM 



1. An apparatus for preparing a fluid for a 
medical procedure by mixing of at least one medicament in 
the form of powder with water, the medicament being held 
in a vessel which defines a bottom, a side wall, and a 
top opening which is closed by an membrane for sealing 
the inside of the vessel; the apparatus comprising: 

a source of water; 

an opener for opening the membrane of the 
vessel, the opener including a holder for vertically 
holding the vessel to downwardly orient the opening; 

a cutter, provided beneath the opening of 
the vessel held by the holder, for partially cutting the 
membrane along the periphery of the opening; 

a mechanism for vertically moving the 
holder toward the cutter so that the cutting edge of the 
cutter pierces and partially separates the membrane from 
the periphery of the opening whereby the medicament in 
the vessel falls from the vessel; 

a receiving member, in the form of a mesh 
provided beneath the cutter, for receiving all of the 
medicament from the vessel; and 

a nozzle for directing water from the 
source of water in the form of a spray to the medicament 
received by the receiving member to dissolve the 
medicament into the water directed to the medicament; and 

a tank for receiving and containing the 
substances dissolved in the sprayed water. 

2. An apparatus according to claim 1, wherein the 
tank is adapted to receive the water from the water 
source; and 

the apparatus further comprising a 
circulating system for supplying the water from the tank 
to the nozzle. 
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3. An apparatus according to claim 1 wherein the 
opener further comprises a housing for enclosing the 
cutter and the receiving member, the holder being 
vertically displaceable relative to the housing, and the 
nozzle is attached to the housing to direct the water to 
the medicament received by the receiving member from 
outside of the housing. 

4. An apparatus according to claim 1 wherein the 
mesh size of the receiving member is of at least 20 pirn, 
preferably 50 - 150 jjm. 

5. An apparatus according to claim 1, wherein the 
mechanism comprises a feed screw vertically supported for 
rotation; 

a motor, connected to one end of the feed 
screw, for rotating the screw; 

a nut engaging the feed screw; and 

a member connected between the nut and the 

holder. 



6. An apparatus according to claim 1, wherein the 
cutting edge includes a serrated portion provided along 
the inclined end. 

7. An apparatus according to claim 6, wherein the 
serrated portion is partially provided along the inclined 
end of the cutter body. 

8. An apparatus according to claim 7, wherein the 
serrated portion is disposed on the proximal half of the 
inclined end. 



9. An apparatus according to claim 6, wherein the 
serrated portion is provided all around the inclined end 
of the cutter body. 
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10. An opener for opening the membrane of a vessel 
which contains at least one medicament in the form of 
powder and defines a bottom, a side wall, and a top 
opening which is closed by an membrane for sealing the 
inside of the vessel after the vessel receives a 
predetermined amount of the medicament, the opener 
comprising: 

a holder for vertically holding the vessel 
to downwardly orient the opening; 

a cutter, provided beneath the opening of 
the vessel held by the holder, for partially cutting the 
membrane along the periphery of the opening; 

a mechanism for vertically moving the 
15 holder toward the cutter so that the cutting edge of the 
cutter pierces and partially separates the membrane from 
the periphery of the opening whereby the medicament in 
the vessel falls from the vessel; 

a receiving member, in the form of a mesh 
20 provided beneath the cutter, for receiving all amount of 
the medicament from the vessel; and 

a nozzle for directing water in the form 
of a spray to the medicament received by the receiver 
member to dissolve the medicament into the water directed 
25 to the medicament. 

11. An opener according to claim 10 further 
comprising a housing for enclosing the cutter and the 
receiving member, the holder being vertically 
displaceable relative to the housing, and the nozzle 
being attached to the housing to direct the water to the 
medicament received by the receiving member from outside 
of the housing. 
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12. An apparatus according to claim 10 wherein the 
mesh size of the receiving member is of at least 20 urn, 
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preferably 50 - 150 um. 

13. An opener according to claim 10, wherein the 
mechanism comprises a feed screw vertically supported for 
rotation; 

a motor, connected to one end of the feed 
screw, for rotating the screw; 

a nut engaging the feed screw; and 

a member connected between the nut and the 

holder. 

14. A cutter for partially cutting a membrane along 
a periphery of an opening of a vessel which contains at 
least one medicament in the form of powder and defines a 
bottom, a side wall, and a top opening which is closed by 
an membrane for sealing the inside of the vessel after 
the vessel receives a predetermined amount of the 
medicament, the cutter comprising: 

a cutter body substantially in the form of 
a hollow cylinder having an inclined end; 

a cutting edge provided along the inclined 

end; 

a slit extending from the inclined end 
into the cutter body. 

15. A cutter according to claim 14, wherein the 
cutting edge includes a serrated portion provided along 
the inclined end. 

16. A cutter according to claim 15, wherein the 
serrated portion is partially provided along the inclined 
end of the cutter body. 

17. a cutter according to claim 16, wherein the 
serrated portion is disposed on the proximal half of the 
inclined end. 
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18. A cutter according to claim 15, wherein the 
serrated portion is provided all around the inclined end 
of the cutter body. 

19. An apparatus for preparing a fluid for a 
medical procedure by mixing of first and second 
medicaments with water, the first and second medicaments 
being held in first and second vessels each of which 
defines a bottom, a side wall, and a top opening which is 
closed by an membrane for sealing the inside of the 
vessel; the apparatus comprising: 

a source of water; 

a first opener for opening the membrane of 
the first vessel, the first opener including a holder for 
vertically holding the first vessel to downwardly orient 
the opening; 

a cutter, provided beneath the opening of 
the first vessel held by the holder, for partially 
cutting the membrane along the periphery of the opening; 

a mechanism for vertically moving the 
holder toward the cutter so that the cutting edge of the 
cutter pierces and partially separates the membrane from 
the periphery of the opening whereby the medicament in 
the vessel falls from the vessel; 

a receiving member, in the form of a mesh 
provided beneath the cutter, for receiving all amount of 
the medicament from the first vessel; and 

a nozzle for directing water from the 
source of water in the form of a spray to the first 
medicament received by the receiving member to dissolve 
the first medicament into the water directed to the 
medicament; 

a second opener for opening the membrane 
of the second vessel, the first opener including a holder 
for vertically holding the second vessel to downwardly 
orient the opening; 

a cutter, provided beneath the opening of 
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the second vessel held by the holder, for partially 
cutting the membrane along the periphery of the opening; 

a mechanism for vertically moving the 
holder toward the cutter so that the cutting edge of the 
5 cutter pierces and partially separates the membrane from 
the periphery of the opening whereby the second 
medicament in the vessel falls from the vessel; and 

a nozzle for directing water from the 
source of water in the form of a spray to the inside of 
10 the second vessel; and 

a tank for receiving and containing the 
substances dissolved into the sprayed water. 



WO 00/37127 



PCT/JP99/07I65 




jH 105a 



WO 00/37127 



PCT/JP99/07165 




105a |*- 1 



WO 00/37127 



PCT/JP99/07165 



x 3 

Fig. 3 




106b 



WO 00/37127 



PCT/JP99/07165 



K 3 
Fig.4 




WO 00/37127 



PCT/JP99/07165 




WO 00/37127 PCT/JP99/0716S 



5 -13 



Fig.5B 




154 



WO 00/37127 



PCT/JP99/07165 



Fig.5C 




152b 




F i g. 5E 



3 



-156b 



WO 00/37127 



PCT/JP99/07I65 



a 



13 



Fi g.6 



156' 




150' 



156b' 



Fig.7 



160 



WO 00/37127 



PCT/JP99/07165 




WO 00/37127 PCT/JP99/07I65 



10 -13 



Fig.9A 





WO 00/37,27 PCT/JP99/07165 



13 



Fig.9C 




WO 00/37127 



PCT/JP99/07165 



Fig. 10 




402a 



WO 00/37127 



PCT/JP99/07165 




intern^Jonal search report 



I PCT/JP 99/07165 



A. CLASStRGATTON OF SUBJECT 

IPC 7 A61M1/16 



HATTER 



Accc<q*»g to mte ma tkw tf l Patent 



I IPC 



Bl RELD8 8EARCHED 



l flf^ 6oam 7^^^ t ^ <cte««catk»n system fotowed bycfcvafflmtkn 

IPC 7 A61N A61J B67B 



Docunentstlon searched <^ tn the fMd» «e<iich^d > 
BeotionJcdeteba~c«is^ wt^ pcac<k^ ee^ twine u>e5) 



a OQCUMEHTBCOHgPERED TO BE RELEVANT 



1 Category" 


CnaflonatdocunentattiMoaflan. where appropriate. <y the relevant passage* 


Relevant to dakn No. 1 


IX 
1 Y 


US 5 788 099 A (TREU ET AL.) 
4 August 1998 (1998-08-04) 

column 4, line 7 -column 6, line 37 
figures 1-5 


1-3,5, I 
10,11, 

13,14,19 1 
6-9, 

15-18 1 


1 X 
A 


US 4 197 942 A (6ACKI ET AL. ) 
15 April 1980 (1980-04-15) 

figures 1B,3A,4A,4B 
column 10, line 35 -column 11, line 15 


14 

1,10,19 I 


Y 


US 5 366 114 A (BERNSTEIN ET AL. ) 
22 November 1994 (1994-11-22) 
abstract 
figures 2-5 


6-9, 

15-18 1 



| I Father do a sneitoajeistedlnthe oonft*jatonofbo*C. 
• Special categories of cfted document* 



|X I Paten* family member* am fated m wnex. 



" A " ****^**^lh»gen^*atei*to art which b not 
conrtdefedtobeofpaitkxiarrriewnoe 

^ ^S^^ 3 "^^^^^^^'^^ ■ttemaJkj.iof 
fling date 

^' <te*r^^ch may throw do^ ciakn(e)or 
w«ch is cited to eatabUeh the prtritcalon date c* anofcw 
cftatacre<herspec<aJreaaon<a« epectted) 

t)* doosnent referring to an oral disclosure, use, exhfcMonor 



(tojnrtptjbia^ fl*g date but 

fetor twntfw priority CBtedatarrt 



T later drjoanent pushed after the International fling date 
orprtomVoateandnothoorMwnhOie apptcattonbut 
ctted to tin deretand the prtnc»te or theory mdedyCngthe 
■WBfutan 

"X" docwtent of parttaiar relevance: the claimed Invention 
cannot be coialdefwJ novel orcein to 
rwrve an inventive step when tto taken aJ one 

■V" dooument of paittoUar nlen n mt„ the ctarmed tnvendon 

cannot be considered to Involve an inventive step when the 
<*ocm<rtt9ttcri*^\^cne c*moroctt«x auchdocu- 
manja, auohonidje m tton being obvious to a person akOed 
In the aft. 

"6" doc«Ttent member of the aame patent tamty 



Date of the actual completion sf the ttemaftonal search 

30 March 2000 



Date of mating of the rntorrv^onaj search report 

06/04/2000 



Name and rnatttg address of the ISA 

EuropeenPatentOfIV^PB.6W8Palentl«an2 
NL-2280HVR9swfJr 
Tel. (431-70) 340-204* Tx. 31 661 epo rrt. 
Fax: (+31-70) 340-3010 



Authorized offloer 



Schdnleben, J 



F^PCT/t8^0<ssaendshset>{JU*1»2) 





..detnattonal application No. 1 


INTERNATIONAL SEARCH REPORT 


PCT/JP 99/07165 1 



Trttefrttenuitf^ 

1. Oakrwhtoaj 

because they rotate to st*)ect matter not recjiired to be searched by tte 



2. CtaknsNoai: 



a Q Clalnra Noa.: 

because they are dependent claims and are not drafted hi aocortance^ the second and 

Box II Observations where unity of invention is lacking (Continuation of Hem 2 of first ahaotT 

This IntemattonaJ Searching Authority found multiple Inventions In this International application, aa follow* 

see additional sheet 



i Report covers aS 



1 - D^^^g^^^ 



1 □ ^ro^^Sa^^r^ ^piTsp^KiaCK <WBCart ' '"^^ ^ Report 



reetrtcted to the invention ftst menttaned In tte 



RwnarkonPiotsat 



| | The additional search fees were accompanied by the a ppUc ai if a protest 
| | ^P^^aowmpaiiledthepaym 



Form PCT/ISA/210 (continuation of ftret sheet (1)) (July 1996) 



INTERNATIONAL SEARCH REPORT 



international AppBcatton No. PCT/ JP 99/07165 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found mult1ple(groups of) 
Inventions In this International application, as follows: 

1. Claims: 1-13,19 

Apparatus for preparing a fluid for medical procedure 

2. Claims: 14-18 

Cutter for partially cutting a membrane along a periphery of 
an opening of a vessel 



INTERNA 1 


nONAL SEARCH REPORT 


tnti ions! i 


AppSottiOB No 




wnMtion on pfltant fanu^f om 






PCT/JP 99/07165 


Patent document 


1 r*UD9CB90n 




Patent tafltly 


PiJtfcatJon 


csbq n seaion repon 


date 




membef(a) 




flaw 


US 5788099 A 


U*»—UO— 1 y SfO 


IK 
UO 


5591344 A 


07-01-1997 






All 


698545 B 


29-10-1998 






All 
AU 


4444996 A 


22-08-1996 






All 
AU 


4977996 A 


04-09-1996 






TA 
vA 


21686Z9 A 


14-08-1996 






UL 


1ACACOCA A 

19oQ5ZoO A 


28-11-1996 






bb 


ZZ990ZO A,D 


25-09-1996 








Z310613 A,B 


03-09-1997 






CD 
bD 


2310614 A 


03-09-1997 






CD 


AA1A£1£ A D 

2310615 A,B 


03_0g_1997 






CD 

bD 


A A 4 A^AA A B 

2310602 A,B 


03-09-1997 






CD 

bD 


AA^ Af 1f A B 

2310616 A,B 


03-09-1997 






CD 

bD 


AA*A^<"T A B 

2310617 A 9 B 


03-09-1997 






CD 
bD 


AA^A^IA A B 

2310618 A,B 


03-09-1997 






CD 

bD 


AAAAA^ A A B 

2320210 A,B 


17-06-1998 






CD 

bD 


AAA AAA A. A B 

2320209 A,B 


17-05-1998 






ID 

ur 


AAAA,tf*A A 

9000618 A 


07-01-1997 






NU 


A^APA^ A A 

9625214 A 


22-08-1996 






HC 
Uo 


5674404 A 


07-10-1997 






HC 
Uo 


5705066 A 


06-01-1998 






lie 
Uo 


5645734 A 


08-07-1997 






lie 
Uo 


5690831 A 


25-11-1997 






lie 
Uo 


5658456 A 


19-08-1997 






lie 
Uo 


5707086 A 


13-01-1998 






lie 
Uo 


Pf*VAAA,^ A 

5674397 A 


07-10-1997 

v# # A w «b oat aa» m 






ne 
Uo 


AAAAP A 

5630935 A 


20-05-1997 






lie 
Uo 


P^AAAA4 A 

5690821 A 


25-11-1997 






lie 
Uo 


5725776 A 


10-03-1998 






ne 
Uo 


5670050 A 


23-09-1997 






ne 
Uo 


P**VAA^A^ A 

5702606 A 


30-12-1997 






ne 
Uo 


5674390 A 


07-10-1997 






tie 
Uo 


5651893 A 


29-07-1997 






ne 
Uo 


5714060 A 


03-02-1998 






ne 
Uo 


F AAA4 *• A A 

5932110 A 


03-08-1999 






ne 
Uo 


5788851 A 


04-08-1998 






us 


P^AAA^A A 

5783072 A 


21-07-1998 






us 


Mitral a 

5716531 A 


10-02-1998 






lie 

Uo 


5762782 A 


09-06-1993 


- ■■ ■ •■ - ■ 




lie 




26-01-1999 






ne 
Uo 


PAAA*AA A 

5932103 A 


03-08-1999 


US 4197942 A 


i c.nA- loan 
i o— u*»— i you 


ne 
Uo 


4103358 A 


25-07-1978 






CA 


1106218 A 


04-08-1981 






LA 


1102163 A 


02-06-1981 






CA 


1124563 A 


01-06-1982 






CA 


1126563 A 


29-06-1982 






CA 


1166183 A 


24-04-1984 






US 


RE30610 E 


12-05-1981 






US 


4217054 A,B 


12-08-1980 


US 5366114 A 


22-11-1994 


US 


5297696 A 


29-03-1994 





Farm PCTJtBAOto (\ 



fAmtyAmu0(AJyloe2) 



